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(57) Abstract 

A method and apparatus for electrophoreses gel imaging in which two. transparent plates are secured together to define be- 
tween them at least one track for electrophoretic gel which has a thickness or depth' in the'range 25 to 25G ^microns, typically of the 
order of 50 microns, (Le. in the range 2^ to 100 -microns). Id an embodfment the- two plates define a plurality of pariallel tracks, 
each of the order of 200 microns width, achieve^ by grooving one of the plates with rectangular cross-sectionbd slots: A reduced 
gel running time of 20. to 30 minutes is possible, compared to the normal 3 to 5 hours. ^ 
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BlBiTUS m ELECTROPHORETIC SEPARATION 
A METHOD AND AM APPARATUS FOR tit 



*i^3_ofJhxj2Z£2^ 

«thoa of ana apparatus for 
*U mention -^r^tve particular, but - 
electropboreu-c se auencing. 

•«o aoo^ cation m dna 
exclusive, app— ^ 

Bs ^rouna^he_I 2 vent^ 

usea currently generally ta*e 
DN , sequencing proce dures us - a usefttl seqo ence. 

t „ of several hours » « a ^^ irl . This appU« as 
run . oat of several huncre . £lectrop horetic slao 

mach t0 conventional ™£ ^ t0 the latest 

■ gel sequencing procedures as . ^ labelled 

.t-t- »» seqUeI>CerS I " a by ,p D Uea Biosysteas and 
priroer , such as those -^^J^ the 0* «^ tS 
p . The time is required v. £ar 

Killipore. The tJ. polyacrylamiae or aga 

through a ,.1 -1- " ! esolut ion. *« 

enough to 5 ive tne --■"^ the n th bana as o.«9 

reauired is that needed to p wUth o£ » 

grated fro, the -1 * u the bands are to 

ba ; 3 *ust be less than £ chara cteristic 

be extinguished -^ abl J; the thicta ess of the ,.1 for 
bana is generally « o£ 

a variety of reason s . so « P ating the use of 

---^^rnTarto achieve t,e resolution 

very long gels in 
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" ^ " , of » that can be 

pessary to «ort « — _ 

, soeea up Dffi »-1 ver , thxs 

i recent propose. - eleCt rophoresxs. Mfeich 

U» - ^^Jpractxcax ^^"rlc rL" 
^osai -'^ that xnereasea 

- rr=. - _ _ .„ . 

ssi - - jsrs ---- s '"-»• , 

system ana m ^° 

' . ^ present xn— ^ " 

■ — - r 0 ;:rt^-^Totrs P -nt 

aD el .ctrop»»r.tx t0 aefxn 

Te r^. » " 

£ ^ oraer of SO .icroo. 

i thickness of tne microns 

. a . oel ir- * time 

Re oucxn9 th- - reduces tie 9 aose tne 

116=6 "hidcness enables £xner 
re aucea >-nxc^ 
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, hn , enabling 'the required 
a given imaging system, u»u f than nor-1 ge l. 

resolution to be «hx« » . «- be £S short as 

ln practice, the length g ^ ^ ^ 

abMt 6 0 - : ica « a gel length 9 en-lly 

in the appended claims 

in the range 40 to 100 mm. 

• «* o* gel tracks is also reduced 

Fot eonvenience, the « - between 2 

to a small multiple or the g ^ praotlce , a 

ana ,0 times the gel Bay b e employe* • 

tyP ical gel track width or aoont 2 ^ ^ 4 

The ter m "about 200 mm use 100 M 
cia ims to indicate a width generally 

500 una. 

v -dth <t is Possible to run 
With a reduced gel track ^ ' ' en the two 

several tracks of electrophoretic . 
transparent plates. 

,. B , asoe ct of the present 
Thus, according to *nothe _ elec trophoreti.c 
. invention, there is proved a »tn ^ . n 

separation in -^r^ralsparent pl^s one 

parallel tracks ae.^ned rectangu lar cross- 

•< ^: s ^^^^> depths and traCK 

section to define ui« 



spacings 



of the invention, there 
.cording to separation which 

is provided apparatus ror toge ther to 

comprises two ^em for receiving and 

aefine parallel track. betwee ^ fXat aM 

running an «l« rtroph °"*"^, lot , of rectangular cross- 
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It is ■ 
The 



soacings- ration 

* electrophoretic separat- 
. * s aoolicabie to elec.r P < nclu aing 
T *e inventxon ^ appl Qf mate rxals, - 

(one-dimensional)^ «^ ^ fragm£nts , an a fx*, 
proteins, ^bohydrat * sequencing . 
particular appl-atxon 

•a.r in a more detailed manner ^ 
Tt l8 possible to consxde :x» ^ of a ^ 

lie va'rious parameters ope a e tlflB faC to X, 

fencing system is *^ ferably x is 1- 

tfidtb w , and thinness t. - 
Ta*e a gel of length ». ^ ^ curr ent 

run at a m ean voltage V -r ^ ^ ^ the p0 *er 
■„ *<eia insxde * 

of the gel « xll m t0 an are D 

a i i v aemagnxtxea &y * ^ l1T5 ied aevxce) ae.e 

optically ae (charge coupiea t ba nds 

- «f a cooxeo ^ u v . fluorescent 

r o^ Rector used - —e - 

^ down the seeing *^ and efficiency of 

effects on the overal ^ not 
bene.xcxc reSO lutxon xs larg * ^ 

proceaure. * thi ctoess xs 

t^pIv retained xf y _ ice a somewhat lary 

completely i« In pr actxce * 

. „ to the length. - re solutxon. 111 

proportxon to ^ t po ssxble reso y 

Ll is needed to give .he acrosS the gel 

9 • , ie ld needed to move the el x 

electrxc .xela ^ running o 

be le ft unchanged, *\ in the gel «U be ^ 

The power axssxpa^ it wlQL .ft or 

times. ^ ne v x n0W be I.X ? er 

ea the current w-a-^ 
because 
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•11 also be multiplied by 
gel and the power £ run t , e gel in * times 

I Xt is therefore possible ^ maintained , or 

the time if the electr,c ; e,o^ e ^ ^ ^ 
< n x 2 times the time if ^ 100 _ fo id reduction in 

- the gel- a scale factor or X 
burning no« to the ^ ^ ^ „ul be 

m eans that ^ 2 illUmin n : t : n9 co «esoona in9 ~ In 
changes by 1A . = flaor escent DK* fragment. 

flo orescent output fro, each flu ^ by 

sln0 e the ^^^H. proved by ,/X 2 " 
efficiency of U9»t transf* rf 1/x . 

overall improvement i» * « «•« £avoarable as th». 

fortunately the situat^n » ^ Carrent gels 

as the g el loaaing has al opacity. 
ar e already loaded near t ^ - broafienea , ^grading 
overloading causes the ^ t0 ooDcentration of fluorescent 
resolution. * ,-ling « *» be Ranged by X , 

■ giving a neu 

. a « fluorescent sequencing 
In sugary therefore ~* ilDS x allo „s a running 

system by multiplying all seal Y ^ prevl0as iy 

t Le to be achieved ^ " 'I" , 

t«. -d a detection ""^^ scale s to » 
,his gives an overaU - - ; ^ ^ ^ bat they 
practice the gams achie 
are still very substantial. 

. relevant to the case of a W 

Tbe following explanatior , » r .^^ bnt th e 

seauencing system us.ng fluor ^ ^ inaicate tne 

stated ngures shoul b^ons^ ^ ^ ^ not 
order of magnitude ox 
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. - ~a i \ tip tative . 
be consiaerea I* ^ 

■ „ a CCD, " * 1000 ^r^tive 14** 

Starting « tk a CCD ' the 0 el then W an 
gel each of 20 microns, th - ^ t0 th e CCD, 

20 » assuming 1=1 arr »o— «* f ° r ^ 

is «- -t rUcs, each 2,0 -icr^ 

tr ansfer. «» ^ « ^ micr0 ns wiae ana have 50 
fhe tracks may be 

v,o*-ween them. 

B i«on gaps ^'- ween . be 

Dixels , band «««*. neeo not 
w CCD has 20 J^.. tne CCD will U»- 

rr^a mini*- -j-f -^rel ^ • 

60 cm gel. tn - s 9 tten 2000 V) , ana a c 
voltage (200 v. rather J. cost; nach safer P 

I £ew milli^ gi-g a - > ^ ^ 2Q . 30 minu .es 

sapP ly, ana seauenc,ng 

-s_c Hours • 
rather tnan 3-5 no 

ts ,ave shown that the following x. ^ ^ 
Experiments have inve ntion, ror 

f . ra i realisation o^ exo lanation. 
?ra ctxcal ^ preced ,ng expl 

seq uenc.ng, base ^ 

The apoar atus comprises »° P - ^ pyfex (tra ae .*> 
60 J"of saita^e -«^V.r..c»t plastics sheet 
or citable transparent,^ ^ ^ 1S 

. n one plate is -la- an ^ss-section to define 
"""I ^rslots of rectangular ^ ' -y be 

rrracr;ositions ^» 9 , 
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mo ulded, etched or -<**"° " * ^ prog ressively 
the grooved plate the 9roov« - , t ^ , el 

4e eper to provide a one-s^a - ^ _ ^ ^ ^ 
loa aing. ^ese grooves shou lbefi s0 m i=ron 

top eage, reducing in depth « the P^ ^ ^ 
aepth a few mm from the .op - ^ with 

deludes 80 parallel grooves, each 
50 micron gaps between them. 

oe aat and the other groovea are clawed 
The two Plates, one flat ^ ^ 

together (no space s ar ^ ^ ^ ^ 

el ectro P horetic gel -s c ^ ^ ^ ^ 

fragments are put xn.o . or Bic ro-syringe, 

- top of each trac* us,ng a «xcro . P ^ ^ ^ 

possibly with robotic c ° ntr0l r ;. electrophore sis running 
top of the gel e.ther by . pr. (the 

stage or by ^"^^Vforthts t'o be practicable,. 
gel p la tes are s-U-^, ^ using . voltage 

The 9ei ".rrri:: . - .** bottoB 

o£ 20 0V ana ^ Ruminated by the eoge 

10 — SSy ' " - he gel Plates ana the emitted 
illumination o. J>e ^ M the 

fluorescence is trans-err y t practioe . 

coolea, slow-scan CCD aetector, 

i^ed ana the aata reduced essentially as 
■ The bands are aagefl an ^ better 

in c urrent nation of each trac* to 

defined gel geometry alio re iiabiiy. 
D e established much more rapxciy and 

0 „ls can be run in 20-30 minutes. 
asing such apparatus, gels can 

Hfied with reference to 
Mhi le the invention^ grooved to reduce 

two transparent plates 
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. be understood that the trac* «« h 

track widths, «U - ^ ^ ?el running 

is not a significant .ac.o thictoess which is 

is the reduction i.n gel 
tune. . =l „^ er running tune- 

important in achieving a sho* .« 

« )hle to oractice the invention with 
lt is therefore P-" bl * - aefine . reduced gel 
two flat transparent ^ anS ex p lain ed. Thus, 

tWoK ness, as ^"- be ;°^ a : r007es in one of the 

the particular value o. ^ Qf ^ 

transparent plate^ , ^ ^ ^ 

tracks m which the ge 

essential to constrain the .racks 
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Claims 

1 A method of electrophoretic separation in which an 
electroohoretic gel is run between two transparent plates 
which are secured together to define a gel thickness in 
the range 25 to 250 microns. 

2 ■ A method according to claim 1 , in which the gel 
thickness is of the order of 50 microns (as hereinbefore 
defined) . 

3 Apparatus for electrophoretic separation comprising 
two transparent plates secured together to define between 
them at least one track for an electrophoretic gel of 
thickness in the range 25 to 250 microns. 

4 Apparatus according to claim 3, in which the plates 
define* between them a gel thickness of the order of 50 
microns (as hereinbefore defined). 

5 a method of electrophoretic separation in which an 
electrophoretic gel is run in parallel tracks defined 
between two transparent plates one of which is grooved 
with slots of rectangular cross-se.ction to define the 
track widths, track depths and track spacings. 

6. Apparatus for electrophoretic separation which 
comprises two transparent plates secured together to 
define parallel tracks between them for receiving and 
running an electrophoretic gel, one plate being flat and 
the other being grooved with slots of rectangular cross- 
section to define the track widths, track depths ana track 
spacings . 
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7 . A method or apparatus according to any of claims 1 to 
6, applied to DHA sequencing. 

8 A aethod or apparatus according to claim 7 , applied 
to DNA sequencing using fluorescent gel imaging. 

9 * m ethod or apparatus according to any of claims 1 to 
^ <n which the gel is run between two transparent plates, 
one of which is grooved with slots of rectangular cross- 
section to define between the plates a plurality or spaced 
parallel trades each having a depth of the order o. 50 
microns (as hereinbefore defined). 

10 a me thod or apparatus according to claim 9, in which 
the tracks are each of about 200 microns width and are of 

'about 60 mm length (both as hereinbefore defined). 

, , . » method or apparatus according to any of claims 1 to 
,0, in which the gel is run at a voltage of, the oroer of 



1 1 

10 
200 V 



12 i method or apparatus according to any o£ claims 1 to 
H, in which a CCD is employed for image detection. 
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